Caspases were originally identified as important mediators of inflammatory response and apoptosis. Recent discoveries, however, have unveiled their roles in mediating and suppressing two regulated forms of necrotic cell death, termed pyroptosis and necroptosis, respectively. These recent advances have significantly expanded our understanding of the roles of caspases in regulating development, adult homeostasis, and host defense response.
Caspase-1 was first reported in two seminal studies as the processing enzyme for pro-interleukin-1b (named interleukin-1b converting enzyme [ICE] at the time) that mediates the production of mature IL-1b, an important pro-inflammatory cytokine involved in a multitude of human diseases (Cerretti et al., 1992; Thornberry et al., 1992) . The amino acid sequence homology of caspase-1 with Ced-3 (cell death gene 3), encoded by a gene critically involved in regulating developmental cell death in the nematode C. elegans, provided the first hint for a potential role of caspases in apoptosis in mammalian cells (Yuan et al., 1993) . This prediction was directly verified by the expression of caspase-1 or Ced-3 in cultured fibroblast cells that lead to cell death with apoptotic morphology and which was inhibited upon the expression of Bcl-2 (B cell lymphoma-2) or CrmA (Cytokine response modifier A), a viral inhibitor of caspases (Miura et al., 1993) . Furthermore, the expression of CrmA and Bcl-2 blocked neuronal cell death mediated by trophic factor deprivation, a paradigm mimicking developmental neuronal cell death (Gagliardini et al., 1994) . These findings led to tremendous interest in the molecular mechanisms of apoptosis and the discovery of a cascade of activated caspases in the execution of this regulated death sentence. The cleavage of different substrates by caspases is mechanistically responsible for the morphological and biochemical characteristics of apoptotic cell death, including membrane blebbing, exposure of phosphatidylserine on the outer cytoplasmic membrane, DNA fragmentation, detachment from extracellular matrix, formation of pyknotic nuclei, and apoptotic vesicles (Degterev et al., 2003; Green, 1998) . These studies defined apoptosis as programmed cell death mediated by caspases. Thus, regulation of apoptosis and the production of inflammatory cytokines such as IL-1b then came to be known as the predominant functions of caspases. However, research in the past decade has led to the new revelations that caspases also play previously unexpected roles in regulating necrotic cell death.
Caspases are an ancient family of cysteine proteases with homologs present in all metazoans. Caspases are first synthesized in cells as zymogens and their activation requires either allosteric conformational change, specific cleavage after a selective aspartate residue, or both, to lead to the formation of tetrameric active enzymes. Unlike that of C. elegans, where the activation of Ced-3 is singlehandedly responsible for the execution of programmed cell death, multiple caspases are present in more complex organisms, such as mammals (10 caspases in mouse [caspase-1, -2, -3, -6, -7, -8, -9, -11, -12, -14] ; 11 caspases in human [caspase-1, -2, -3, -4, -5, -6, -7, -8, -9, -10, -14] ). Members of the caspase family can be grouped into those encoding long N-terminal prodomains with the CARD (caspase activation and recruitment domain) or DED (death effector domain) motifs, which mediate the formation of protein complexes by providing the molecular platforms for the activation and inhibition of caspases (in mammals, caspase-1, -2, -4, -5, -8, -9, -10, -11, and -12), and those with short prodomains that require the cleavage by other caspases to be activated (in mammals, caspase-3, -6, -7, and -14) . Such an expansion of the caspase family during evolution may have arisen to serve multiple purposes such as providing additional means of regulation and diversifying their roles.
This review will focus on two recently uncovered roles of caspases in regulating necrotic cell death mechanisms: the activation of pyroptosis mediated by caspases-1, -4, -5, and -11 and the suppression of necroptosis mediated by RIPK1/RIPK3 by caspase-8.
Pyroptosis: Necrotic Cell Death Mediated by Inflammatory Caspases
The pro-inflammatory subfamily of caspases, including caspase-1 in both human and mice, caspase-4 and -5 in humans, and caspase-11 in mice, are now known to mediate a form of necrotic cell death, termed pyroptosis (Greek roots pyro, relating to fire or fever), which is characterized by cell swelling, lysis, and release of proinflammatory cytokines and intracellular content (Fink and Cookson, 2006) . In a fashion similar to apoptosis, the key execution mechanism of pyroptosis involves cleavage events mediated by caspases (Figure 1) . The ability of inflammatory caspases to promote cell lysis involves the cleavage of 
